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DESIGN 


CHE~K~ 


DATE 


01.04.10 
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DRAWiNG 
NO. 
D6201 


TITLE 


T-BEAM 
EXTRUSION 


01.04.10 
NEW ISSUE 


REV. A 


SHEET 
1 OF 
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SCALE 


1:1 


SPECIFICATION 
CONTROL 
DRAWING 
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4.000 
SHOP COpy 


RETURN TO 


ENGINEERING 
UNCONTROLLED 
COpy 


SUBJECT 
TO AMENDMENT 


WITHOUT 
NOTICE 
WORK ORDER 
NO.3.SSoo 


I~ 


06201-XXX 
T-BEAM 
EXTRUSION 
WHERE XXX 
IS LENGTH 
IN 
INCHES 


RO.38 
(TYP) 


ct 


4.000 


0.375 
(TYP) 
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EG. 
06201-027 
IS 27 
INCHES 
LONG 


PURCHASE 
MATERIAL: 
ALUMINUM 
"T"-EXTRUSION 
ROUND 
FILLET 
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x 
4.000" 
x 
0.375" 
6061- 
T6/T6511 
(OO-A-200/8) 
MINIMUM 
ULTIMATE TENSILE 
STRENGTH = 
38 
I<si 
MINIMUM 
YIELD TENSILE 
STRENGTH = 
35 
ksi 


TOLERANCES 
ARE 
PER 
DART OSI 018 
UNLESS 
OTHERWISE NOTED 
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Litter Tie Down Bracket (Locking) 


Wt 
- 203.61 Ibs 


Fwd 
-=4 
g's 
Sde =2 
g's 
Dwn =4 
g's 
Upwd 
= 1.5 g's 


SF 
= 1.5 


Weight 
of brackets, 
individual 
and rack. 


Forward 
Force 
Sideward 
Force 
Downward 
Force 
Upward 
Force 


Required 
Safety Factor 


Y\'l1>31~) ~ fill 
puS IfJl/L 


lvvth... +-::'u.)bL 
I'~ 


Lv~L--L--- Tt+IL~AJ~» 


Shear Tear Out 
(Sideward 
Force) 


Specifications: 


Ftu =42000 psi 
2\ 
Pds=SF.Wt.Sde' 
-I 
3' 
Pds = 407.22 
Ibs 
I 


Dimensions: 
DIA=0.191 
in 
d= 
0.3455 in 


~.362 
in\ 
s = t.d 


Bracket Material 
Ultimate 
Strength 


Design Load 


Hole Dia 
Distance from Centerline 
to outer edge 
Material thickness 
W ~ OS 
o. "2,1 S i- 
Area of Shear Out 


Shear Load: 


Margin of Safety 


Pu - Ftu.As. 2 


Pu = 1.051.104 
Ibs 


Pu 
MS =--- 
1 
Pds 


Ultimate 
Load 


MS =25 
.--'" 


MS27039-1-15 Bolt Shear 
(Sideward 
Force) 


Bolt 
Specifications: 


Ptu 
4250 
Ibs 


Dia 
cO.3125in 


Grip 
0.5 
in 


Ultimate 
Load: 


A 
Dia.Grip.2 


Load Strenght 
of Bolt 


Bolt Dimensions 


Fu 
Ptu 
Srea' _;;Ad 
A 


Fu = 1.36' 10 
4 


Pds 


Design Load: 


Fds 


2 
SF.Wt.Sde. 
\3 . 


Pds 


A 


Fds = 1.303.] 03 
psi 


MS=Margin 
of Safety (Actual) 


MS 
Fu 


Fds 
MS = 9.4 
~ 


Litter Tie Down Bracket 


Shear Tear Out 
(Upward Force) 


Specifications: 


Ftu 
- 42000 
psi 


t = 0.362 
in 
d =0.86 
in 
No "4 


SF'Wt'Upwd.2 
Pds- 
. 
No.3 


Pds = 76.35 
Ibs 


Design Load 


Ultimate 
Strength 
of Bracket Material 


Material Thickness 
Distance from centerline 
to edge 
Number of Fasteners 


Design Load 


Area 


Fds 


(.d.2 


Pds 


Area 


Fds = 122.629 
Ibs 


MS=Margin 
of Safety (Actual) 


MS 
Ftu 


Fds 
MS =341 
/" 


MS27039-1-15Bolt 
Double 
Shear 
(Upward 
Force) 


Specifications: 


Ptu 
1342 
Ibs 


Pds 
- SF.\\Tt.Up~d.2 


No.3 


Pds = 76.3541bs 


MS=Margin 
of Safety (Actual) 


Bolt Material Shear Strength 
(Ftu=35ksi) 


Design Load 


MS 
Ptu 


Pds 
MS = 16.576 
~ 


The following 
calculations 
are done on the assumption 
that the restraining 
finger acts as a 
cantilever 
beam, with a point load acting at the indicated 
postion upon the diagram. 


Bending 
Stress Calculatio 
n 


Geometry: 
L = 0.491 in 
t = 0.362 in 
h -"0.485 in 


Fty .= 36000 psi 


Calculations: 


Ix 
12 


h 
c =- 
2 


M 
-Pds.L 


M = 37.49 
Ibs*in 


8 ~ M.c 


Ix 


8 =2.642. lO'psi 


Margin of Safety: 


MS 
- F~_ 
1 
8 


Length of Beam 
Material thickness 
Height of Material 


Material yield strength 
(6061- T6) 


Inertia about x-axis 


Half distance 
to surface 


Moment due to force application 
at shoulder of bracket 


Stress at shoulder 
of bracket 


MS = 13.-' 


Litter Tie Down Bracket 


Shear and Tensile 
Stresses: 


The following 
calculations 
will analyse the shear and tensile stresses 
upon the forward 
and aft 
brackets. 
It is assumed 
that the forward 
bracket will take all of the 4g forward 
load. In addition, 
although 
there exists tension 
and shear acting at the same time upon the clamps, due to the 
small loading forces being applied at anyone 
time each will analysed 
seperately. 


Loading 
Conditions: 


Wt .- 203.6 
Ibs 


Fwd-4 
g's 
Sde-2 
g's 
Dwn =4 
g's 
Upwd 
= 1.5 g's 


SF- 
1.5 


Shear Tear Out 


Specifications: 


Weight of brackets, 
individual 
and litter. 


Forward 
Inertial Force 
Sideward 
Inertial Force 
Downward 
Inertial Force 
Upward Inertial Force 


Safety Factor 


(Upward 
Inertial Force) 


Ftu - 42000 psi 
d 
- 0.484 
in 
t 
= .362 
in 
:2 \ 
Pds -Wt.SF.Upwd.' 
'I 
\3; 


Design Strength: 


Material Strength 
Edge Dist from Centerline 
of Hole 
Material thickness 


Forward g's and safety factor 


Area 
-d.t.2 
Area = 0.35 


Fds 
Pds 


Area 
Fds = 871.536 psi 
Applied 
Stress 


Margin of Safety: 


MS 
Ftu 


Fds 
MS =47.19 


AN3 Bolt Shear (Upward 
Inertial Force) 


Specifications: 


Ptu - 2125 
Ibs 
Pds = 305.4 
Ibs 


MS=Margin 
of Safety (Actual) 


MS 
cc~t~_ 
1 
Pds 


AN3 10-32 Bolt Material Shear Strength 
Design Load 


MS = 5.96 


Pip Pin Shear (Sideward 
Inertial Force) 


Specifications: 


Ptu - 2300 Ibs 


Pds = 407.2 
Ibs 


MS=Margin 
of Safety (Actual) 


Pip Pin Shear Strength 


Design Load 


MS'- 
Ptu _ 1 
Pds 
MS =4.65 


Shear Load: 
(Single Shear) 


Pds 
- Wt. SF. Fwd 


Pds = 1.222.] 03 
Ibs 


Psu 
--2300 
Ibs 


Margin of Safety: 


MS 
= Psu _ ] 
Pds 


Tensile 
Load: 


Ptu 
-200 
Ibs 


Ptu2- 
2210 
Ibs 


Pip Pin Shear Load 
-This is half of the stated value in the manufactures 
specifications 
for double shear. 
- It is also assumed 
that the clamps take no shear load. 


MS =0.883 


Pip Pin Tensile Load Specification 


AN3 
Bolt Tensile Load Specification 


Prec 
1222.(2.234 
) 


3 
Prec = 909.98 
Ibs 


The Pip Pin was assumed 
to take no load. Each clamp would sustain 
455 Ibs which would be more than adaquate. 


